






















Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners 
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 
• Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 
• You may not further distribute the material or use it for any profit-making activity or commercial gain 
• You may freely distribute the URL identifying the publication in the public portal  
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
   
 
Downloaded from orbit.dtu.dk on: Dec 20, 2017
QuikSCAT for wind energy resource assessment
Oral presentation




Publisher's PDF, also known as Version of record
Link back to DTU Orbit
Citation (APA):
Karagali, I., Pena Diaz, A., Badger, M., Hahmann, A. N., & Hasager, C. B. (2011). QuikSCAT for wind energy
resource assessment: Oral presentation [Sound/Visual production (digital)]. 2011 AGU Fall Meeting, San
Francisco, CA, United States, 05/12/2011
QuikSCAT for wind energy resource assessment
Ioanna Karagali, Alfredo Peña, Merete Badger, Andrea Hahmann,
Charlotte Hasager
Wind Energy Division, Risø - DTU, Technical University of Denmark
Karagali et al. QuikSCAT for wind energy resource assessment 09/12/2011 1 / 13
Purpose
Wind farm planing and siting moves towards offshore locations
Difficult to obtain in situ observations
Use QuikSCAT observations for an initial estimation of the wind
resource over large areas
Demonstrate the high quality of QuikSCAT when compared with in
situ measurements
Evaluate wind characteristics relevant for wind resource assessment
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Wind from QuikSCAT
Sun-synchronous, polar orbiting platform, altitude 803 km
Swath: 1800 km → 90% of Earth’s surface/day
Wind Speed 3-20 m s−1, accuracy of 2 m s−1
Wind Direction, accuracy of 20◦
Active Microwave Radar: emits radiation, measures backscattered
signal
Geophysical Model Function (GMF) to derive wind speed and
direction
Equivalent Neutral Wind (ENW) at 10 m above the sea surface
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Data & Methods
Data:
1 QuikSCAT, gridded winds from RSS
2 10 years (01/11/99 - 31/10/09),
twice daily
3 4 years of met. mast measurements
Methods:
1 10 min measurement closest to
QuikSCAT time
2 Convert in situ observations to ENW
3 Derive stability information (ΨM),
from the air-sea temperature
difference
4 Estimate u∗ from measurements at a










5 Estimate u10 m from u∗, assuming that
ΨM is zero (neutral).
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QuikSCAT and In situ observations
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QuikSCAT and In situ observations
Table: Mean wind speed and wind power density estimates from QuikSCAT and in situ observations a)
converted to ENW or b) preserving the stability information (SDIS: stability dependent in situ)
Product Sample N. u u Dev. E E dev.
(m s−1) (%) (W m−2) (%)
M2
QSCAT 1601 7.97 2.7 515 14.2
10 m ENW 1601 7.96 2.5 479 6.2
10 m SDIS 1601 7.88 1.54 470 4.2
All 10 m SDIS 137717 7.76 – 451 –
Fino 1
QSCAT 642 8.42 0.8 593 2.6
10 m ENW 642 8.26 -1.1 563 -2.6
10 m SDIS 642 8.45 1.2 575 -0.5
All 10 m SDIS 50349 8.35 – 578 –
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Wind resources from QuikSCAT
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Wind resources from QuikSCAT
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Wind resources from QuikSCAT
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Wind resources from QuikSCAT
Wind power density (WPD): E = 12ρu
3
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2 passes per day: Is that representative enough?
Hahmann et al: A reanalysis system for the generation of mesoscale
climatographies, J Appl. Meteor. Climatol. 2010
   6oW    0o     6oE   12oE   18oE 
  48oN 
  50oN 
  52oN 
  54oN 
  56oN 
  58oN 




Mean wind speed difference ms−1
−0.5 −0.4 −0.3 −0.2 −0.1 0 0.1 0.2 0.3 0.4 0.5
U: 24hourly 10-yr vs. 2 fields/day
   6oW    0o     6oE   12oE   18oE 
  48oN 
  50oN 
  52oN 
  54oN 
  56oN 
  58oN 




Mean WPD difference Wm−2
−50 −40 −30 −20 −10 0 10 20 30 40 50
WPD: 24hourly 10-yr vs. 2 fields/day
Karagali et al. QuikSCAT for wind energy resource assessment 09/12/2011 11 / 13
Conclusions
1 Very good agreement between in situ and QSCAT observations
QSCAT-In Situ wind speed: MB=-0.1 m s−1,σ=1.2 m s−1, R2=0.94
QSCAT-In Situ wind direction: MB=-2.5◦,σ=18.5◦, R2=0.97
2 Worst case scenario: 14% higher WPD estimates from QuikSCAT when
compared to in situ
3 Highest mean wind speeds in the North Atlantic and northern North Sea
4 Intense lee effects from the British Isles
5 Maximum wind speed difference of 0.25 m s−1 for rain contaminated vs.
rain free retrievals
6 Maximum data loss, 1650 observations
7 Estimated wind power density in the North Sea: 600-700 W m−2
8 In the North Atlantic, WPD up to 1100 W m−2
9 Maximum bias in WPD estimates, 50 W m−2
10 No significant impact of the low temporal frequency to the long-term
representativity
11 QuikSCAT not operational but new missions: ASCAT, OceanSat-2
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Thank you for your attention
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